Synthetic procedures and characterization data
II.1.6. Synthesis of (2,2-dimethyl-1-(naphthalen-2-yl)butyl)(phenyl)sulfide (1g) 
General information
Materials. All reactions were carried out using oven dried glassware under an atmosphere of argon unless otherwise specified. Dry solvents were obtained by passing them through activated alumina columns. Sources of solvents were acquired from: tetrahydrofuran (THF, VWR 1146001 tetrahydrofuran AnalaR NORMAPUR® ACS, Reag. Ph. Eur.) and dichloromethane (DCM, VWR 1108025 AnalaR NORMAPUR® ACS, Reag. Ph. Eur.). The solvents used in column chromatography, pentane, and dichloromethane, were obtained from commercial suppliers and used without further purification. Reagents thioanisole (Lancaster, 100-68-5), phenylmagnesium bromide (3.0 M in Et 2 O, Sigma-Aldrich, 100-58-3), tert-Pentylmagnesium bromide (1.0 M in Et 2 O, Sigma-Aldrich, 28276-08-6) were obtained from commercially available sources and used as received unless otherwise noted. iso-Propylmagnesium chloride lithium chloride complex (1.3 M in THF) may be obtained from SigmaAldrich (745038-86-2) or may be prepared through the reported procedure by Knochel.
[1] NOTE: We have experienced inconsistent performance of the commercial batches of this reagent. Therefore we advise the fresh preparation of iso-propylmagnesium chloride lithium chloride complex (typically 1.1-1.2 M in THF, following Knochel's procedure) [1] for optimal performance in our reductive coupling with sulfoxides. Grignard reagents were titrated using Knochel's iodine titration method. [2] DIPAMgCl·LiCl was prepared according to Knochel's method [3] and double-titrated in water using phenolphthalein as indicator. Diisopropylamine (Sigma-Aldrich, 108-18-9) was distilled before use.
Chromatography. Thin layer chromatography (TLC) was carried out on 0.25 mm E. Merck silica plates (60F-254) using UV light (λ = 254 nm) as visualizing agent and a vanillin solution and heat as developing agents, as specified. Flash silica gel chromatography was performed using E. Merck silica gel (60 Å, particle size 0.043-0.063mm).
Characterization. NMR spectra for the characterization of compounds were recorded at room temperature on a Bruker instrument 400 MHz ( 1 H) and at 100 MHz ( 13 C). Chemical shifts (δ) are reported in ppm, using the residual solvent peak in CDCl 3 (δ H = 7.26 and δ C = 77.16 ppm), coupling constants ( n J) are given in hertz (Hz). Data are reported as follows: chemical shift, multiplicity (s: singlet, d: doublet, t: triplet, q: quartet, br: broad, m: multiplet), coupling constants and integration.
High-resolution mass spectra (HRMS) were determined at Stockholm University with a Bruker Daltonics microTOF Mass Spectrometer using either an ESI ion source, or with an Agilent TOF GC-MS using an EI ion source, as specified. Additives were found helpful for the ionization some compounds, namely 1 μM i-PrOH solutions of MgCl 2 (1b, 1d) was used. For compounds 1f and 1g, neither ESI-TOF nor EI-TOF ion source proved suitable to provide high-precision data; low-resolution mass spectra (LRMS) recorded on a Shimadzu GC-MS (EI) are reported instead.
Melting points (m.p.) from solid samples were measured on a Gallenkamp apparatus and are uncorrected.
Experimental details. Reactions were performed in common Pyrex® round bottom or Schlenk flasks, microwave vials 0.5 -2 mL (VWR), or 5 -20 mL flat bottom vials (Cronus, SMI-LabHut Ltd.) crimped on top with 20 mm Sil/PTFE Septa (Cronus, SMI-LabHut Ltd.).
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I -Optimization of the one-pot protocol
Note: The stepwise synthesis of compounds 1b -1g are described in our previous report. [4] The table below indicates the compound numbers in the respective publications in order to facilitate the identification of the compounds of interest to the reader. Table S1 : Two-step yields as previously reported [4] with compound numbers.
[a]
Compound number in this report
Compound number in previous report [4] Two-step yield in previous report [4] 1b 2b
[a] Raw data for these compounds (under their original number) [4] can be downloaded from Zenodo under Creative
Commons License 4.0. DOI : 10.5281/zenodo.1033411
I.1. Two-step synthesis of benzyl(phenyl)sulfide (1b):
Step 1: The preparation was adapted from the procedure reported by Kakarla and co-workers, [5] as follows: to a solution of thioanisole 1a (0.3 mmol, 1.0 equiv.), silica gel (0.99 mmol, 3.33 equiv) and acetic anhydride (0.36 mmol, 1.2 equiv.) in DCM (5 mL) stirred at r.t., hydrogen peroxide (0.33 mmol, 30% w/w solution in water, 1.1 equiv.) was added. The resulting mixture was stirred at r.t. for 24 h, then filtered, diluted in water and extracted with DCM. The combined organic layers were washed with brine, dried over Na 2 SO 4 , filtered and concentrated in vacuo. The crude mixture could be purified by column chromatography (DCM, R f = 0.15) to obtain pure 2a (39 mg, 92% yield) as a colorless oil whose characterization data were in accordance with reported literature. [6] Step 2: The previously reported procedure [4] was followed: to a solution of 2a (39 mg, 0.28 mmol, 1.0 equiv.) in anhydrous THF (2.4 mL) stirred at 0 ⁰C under Ar, a solution of DIPAMgCl·LiCl (0.52 mL of a 0.58 M solution in THF, 0.31 mmol, 1.1 equiv.) was added dropwise. The resulting pale yellow solution was stirred at 0 ⁰C for 1 h, then phenylmagnesium bromide (0.15 mL of a 2 M solution in Et 2 O, 0.29 mmol, 1.05 equiv.) was added dropwise. The resulting dark yellow solution was heated to 65 ⁰C and stirred for 14 h. The reaction was quenched with saturated aqueous NH 4 Cl (1 mL). The crude mixture was extracted with Et 2 O (3 x 1 mL), and the combined organic layers were dried over Na 2 SO 4 , filtered and concentrated in vacuo, affording a crude mixture that was analyzed by 1 H-NMR (using 1,1,2,2-tetrachloroethane as internal standard), detecting thioether 1b in 73% yield.
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I.2. Two-step, chromatography-free synthesis of benzyl(phenyl)sulfide (1b):
To a solution of thioanisole 1a (0.3 mmol, 1.0 equiv.), silica gel (0.99 mmol, 3.33 equiv) and acetic anhydride (0.36 mmol, 1.2 equiv.) in DCM (5 mL) stirred at r.t., hydrogen peroxide (0.33 mmol, 1.1 equiv.) was added. The resulting mixture was stirred at r.t. for 24 h, then filtered, diluted in water and extracted with DCM. The combined organic layers were washed with brine, dried over Na 2 SO 4 , filtered and concentrated in vacuo, affording a crude mixture that was analyzed by 1 H-NMR (using 
I.3. One-pot synthesis of benzyl(phenyl)sulfide (1b):
To a solution of thioanisole 1a (0.3 mmol, 1.0 equiv.), silica gel (0.99 mmol, 3.33 equiv) and acetic anhydride (0.36 mmol, 1.2 equiv.) in DCM (5 mL) stirred at r.t., hydrogen peroxide (0.33 mmol, 1.1 equiv.) was added. The resulting mixture was stirred at r.t. for 24 h, then concentrated in vacuo, affording a crude mixture that was analyzed by 1 H-NMR (using 1,1,2,2-tetrachloroethane as internal standard), detecting sulfoxide 2a in 98% yield. The crude mixture was dissolved in anhydrous THF (2.4 mL) and stirred at 0 ⁰C under Ar. A solution of DIPAMgCl·LiCl (0.57 mL of a 0.58 M solution in THF, 0.33 mmol, 1.1 equiv.) was added dropwise. The resulting pale yellow solution was stirred at 0 ⁰C for 1 h, then phenylmagnesium bromide (0.16 mL of a 2 M solution in Et 2 O, 0.32 mmol, 1.05 equiv.) was added dropwise. The resulting dark yellow solution was heated to 65 ⁰C and stirred for 14 h. The reaction was quenched with saturated aqueous NH 4 Cl (1 mL). The crude mixture was extracted with Et 2 O (3 x 1 mL), and the combined organic layers were dried over Na 2 SO 4 , filtered and concentrated in vacuo, affording a crude mixture that was analyzed by 1 H-NMR (using 1,1,2,2-tetrachloroethane as internal standard), detecting thioether 1b in 65% yield.
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II -Iterative synthesis of thioethers 1
II.1. General procedure A for the iterative synthesis of thioethers 1
To a solution of the appropriate thioether 1 (10 mmol, 1.0 equiv.), silica gel (33 mmol, 3.33 equiv) and acetic anhydride (11 mmol, 1.1 equiv.) in DCM (50 mL) stirred at r.t., hydrogen peroxide (12 mmol, 1.2 equiv.) was added. The resulting mixture was stirred at r.t. for 24 h, then concentrated in vacuo. The crude mixture was dissolved in Et 2 O, the silica gel was filtered off and the filtrate was concentrated in vacuo for 24 hours. To a solution of the crude mixture in THF (20 mL) stirred at 0 ⁰C under Ar, a solution of DIPAMgCl·LiCl (19.0 mL of a 0.58 M solution in THF, 11 mmol, 1.1 equiv.) was added dropwise. The resulting solution was stirred at 0 ⁰C for 1 h, then the appropriate Grignard reagent was added dropwise. The resulting solution was heated to 65 ⁰C and stirred for 14 h. The reaction was allowed to cool down to r.t. and quenched with saturated aqueous NH 4 Cl (20 mL). The crude mixture was extracted with Et 2 O (3 x 20 mL), and the combined organic layers were dried over Na 2 SO 4 , filtered and concentrated in vacuo to provide the crude thioether 1 which was purified by flash column chromatography. Note: the intermediate filtration was taken as a precaution, but was not deemed necessary in small scale (see I.3).
II.1.1. Synthesis of benzyl(phenyl)sulfide (1b):
General procedure A was applied using thioanisole 1a (1.24 g, 10 mmol, 1.0 equiv.) and phenylmagnesium bromide (3.5 mL of a 3.0 M solution in Et 2 O, 10.4 mmol, 1.05 equiv.). The crude mixture was purified by column chromatography (Pentane) to obtain pure 1b as a colorless oil (1.28 g; 64 % yield) whose characterization data were in accordance with reported literature. [7] Appearance: colorless oil. TLC: R f = 0.20 (Pentane, UV active). 
II.1.3. Synthesis of (2,2-dimethyl-1-phenylbutyl)(phenyl)sulfide (1d):
General procedure A was applied using thioether 1b (200 mg, 0.93 mmol, 1.0 equiv.) and tertpentylmagnesium chloride (1.75 mL of a 1 M solution in Et 2 O, 1.0 mmol, 1.05 equiv.). The crude mixture was purified by column chromatography (Pentane/DCM, 95:5) to obtain pure 1d as a colorless oil (140 mg; 54 % yield) whose characterization data were in accordance with reported literature. [4] Appearance: colorless oil. TLC: R f = 0.26 (Pentane/DCM, 95:5, UV active). 
II.1.4. Synthesis of (cyclohexyl(phenyl)methyl)(phenyl)sulfide (1e):
General procedure A was applied using thioether 1b (2.0 g, 9.25 mmol, 1.0 equiv.) and cyclohexylmagnesium chloride [9] (12.3 mL of a 0.79 M solution in THF, 9.7 mmol, 1.05 equiv.) The crude mixture was purified by four iterations of column chromatography (Pentane/DCM, 95:5) to obtain pure 1e as a colorless oil (1.38 g; 54% yield) whose characterization data were in accordance with reported literature. [4] Appearance: colorless oil. TLC: R f = 0.19 (Pentane, UV active). 
II.1.5. Synthesis of (cyclohexyl(naphthalen-2-yl)methyl)(phenyl)sulfide (1f):
General procedure A was applied using thioether 1c (535 mg, 2.0 mmol, 1.0 equiv.) and cyclohexylmagnesium chloride [9] (3.0 mL of a 0.70 M solution in THF, 2.11mmol, 1.05 equiv.). The crude mixture was purified by column chromatography (Pentane/DCM, 95:5) to obtain pure 1f as a white solid (341 mg; 50 % yield) whose characterization data were in accordance with reported literature. [4] Appearance: white solid. 
